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Iowa State University, Xianglan Bai Dept of Mechanical Engineering 

Genevieve Croft Schmidt Futures 

Jeffrey Dietrich Rarebird 

University of Illinois, Chris Rao ’21, ‘19 Dept of Chemical and Biomolecular Eng. 
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Housekeeping 

Format: 
• Each presentation is 20 minutes 

+ 5 minutes of panel Q&A 
+ 5 minutes of audience Q&A 

• Ryan Lawrence will be giving time checks 
(10 min, 5 min, 1 min remaining) 

• Please do not take photos 
(ALL presentations will be posted publicly) 
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 Peer Review Agenda – Day 1 

Analysis/Crosscutting 
Activities 

Lignin Valorization 
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BETO’s Strategy for Today’s Presentations 
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Lignin Deconstruction/Upgrading 

Goal: >54% upgradable products from Lignin by 2030 
• Deconstruction and depolymerization 

– Lignin First, Lignin Utilization, SPERLU 
• Conversion of lignin oils to liquid fuels 

– Lignin to SAF 
• Valorization of lignin-derived monomers to high value products 

Biological Lignin Valorization, Spero Recyclable Thermoset 

– Lignin to Products 
– Lignin to Fuels 

– 

• Two approaches to lignin 
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Sugars to Fuel Pathways (Lignin to Products) 

1 2 3 4 5 

7 
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Sunsetted 
Active (this session) 
Active (other session) 

1 Low Temperature Advanced Deconstruction, NREL DMR-CRF, SAFFIRE Project 
2 Low Temperature Advanced Deconstruction, NREL DMR-CRF, SAFFIRE Project 
3 Cont. Enzy. Hydrolysis, EEO 
4 Biological Upgrading of Sugars 
5 Biological Upgrading of Sugars, Quasar FOA Project 
6 CUBI, Alder FOA Project 
7 Lignin Utilization, Sepcon CCC Task, Lignolix FOA Project, Biological Lignin Valorization, Sperlu Enzymatic lignin 

deconstruction, Electrocatalytic depolymerization 
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Sugars to Products (Lignin to Fuels) 

Sunsetted 
Active (this session) 
Active (other session) 

1 
2 
3 
4 
5 

1 2 

3 4 

Heavy 
Fractions 

(appx 
25%) 5 

Low Temperature Advanced Deconstruction 
Cont. Enzy. Hydrolysis, EEO 
Lignin-First, Spero FOA Project 
LigSAF 
Lignin Utilization, Biological Lignin Valorization 
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Relevant FOAS / Funding Opportunities 

•Lignin Utilization (FY18) 
•Designing Recyclable Plastics 

(FY19 Lignin 
FOAs 

•Internal Lignin 
upgrading/deconstruction Lab 

Call 

>50% utilization of lignin 
>10% increase in recyclable content 
>10% increase in bioproduct performance* 

Spero Projects 
Lignolix** 
Separations 
Consortium** 

NREL Lignin 
Projects 

*Relative to an appropriate benchmark technology 
**Not presenting today 
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A New Funding Opportunity Announcement is Live!

BETO’s Conversion Team has announced their 2023 R&D FOA.

$14,000,000 Available to support projects from 2 topic areas:

Topic Area 1: Overcoming Barriers to Syngas Conversion

Topic Area 2: Overcoming Barriers to Biochemical Products

• Improve economics and operation of gasification-based SAF production
• Overcome barriers such as: feedstock preprocessing, optimizations that 

ameliorate downstream cleanup, process intensification, etc

• Produce renewable, low carbon chemicals that replace petrochemicals. 
• Biological conversion of waste and renewable feedstocks to chemical products 
• Achieve significant GHG reductions
• Specific emphasis on near term commercialization. 

Teaming list is 
available to 

facilitate partnering 
for both topic areas!
Visit EERE Exchange 

to Sign up
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2021 Peer Review Feedback

Recommendations:
1) Increase use of LCA to guide research
2) Greater transparency in TEA methodology/assumptions
3) Clarify emphasis on DMR investments
4) Build a balance of early stage and deployment
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Increase use of LCA to guide research

Figure 6. LCA carbon balance of fermentation with CCS only.

GHG*
(CO2e/kg)

Fossil
Energy
(MJ/kg)

Total
Energy
(MJ/kg) Cost ($/lb)

NaOH (100%) 2.1 28.9 32.3 0.24

Na2CO3 (100%) 0.7 5.93 5.94 0.08
*The Greenhouse Gases, Regulated Emissions, and
Energy Use in Transportation Model (GREET)

• GHG emissions tracked in gCO2e/lb sugars;
• Water consumption tracked in gallons water/lb sugars; and
• Carbon intensity of the process

Examples of LCA analyses that are informing 
R&D priorities
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TEA Methodology

Biorefinery Analysis Process Models | 
NREL

• Provide a techno-economic analysis to 
calculate the minimum sugar selling price 
including:

• Cost of enzyme production and/or 
purchase

• Capital and operating costs to produce 
monomeric sugars

• Assuming a delivered feedstock cost of 
$86/ton

Examples of standardized assumptions
and publicly available TEA tools

Increased emphasis on “smaller
system boundary” TEA

https://www.nrel.gov/extranet/biorefinery/aspen-models/
https://www.nrel.gov/extranet/biorefinery/aspen-models/
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Why the Emphasis on DMR?

BETO investments in the Pretreatment
and Process Hydrolysis and Low-
Temperature Advanced Deconstruction
Projects 2014-2022

Deacetylation and Mechanical Refining (DMR)
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Ensure a Balance of Early and Applied TRL Work

“Therefore, this should not become an either/or for fundamental research versus applied 
science and large-scale demonstrations. The most powerful combination of activities for 
BETO would be the retention of the strong scientific program that BETO has built while 
advocating for new projects to support what appears to be a strong administration interest 
in large-scale demonstration.”
-2021 Biochemical Conversion and Lignin Utilization Panel

Lignin UtilizationAnalysis/Crosscutting
Activities

Molecular dynamics based procedure to compute the free energy to
decrystallize a single chain.
Decrystallization is the first step in many depolymerization processes, including
biological routes (e.g. PETase).

Exemplary C-C bonds in lignin that 
catalytic approaches must cleave

Examples of fundamental R&D that
are critical for applied R&D projects:
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Questions

Contact Info:
Beau Hoffman, Bioenergy Technologies Office
Beau.Hoffman@ee.doe.gov

Lisa Guay, Bioenergy Technologies Office
Lisa.Guay@ee.doe.gov

mailto:Beau.Hoffman@ee.doe.gov
mailto:Lisa.Guay@ee.doe.gov

